Abstract. The aim of this study was to investigate Korean pre-service teachers' knowledge of ADHD and to compare it with a previous German study (Lee, Lammers, & Witruk, 2015) . Pre-service teachers' characteristics (e.g. demographics and ADHD-related experiences) were compared by differentiating between their sub-groups. In total, 441 pre-service teachers participated in this study. Data collection took place from January to March in 2015, and SPSS 22.0 was applied for data analysis. The results showed that Korean pre-service teachers' overall knowledge is rather low (42.28%). They are highly aware of ADHD characteristics (e.g. Students from any walk of life have ADHD; correct answer: true; accuracy: 79.8%), but lack knowledge of the cause of ADHD (e.g. Family dysfunction can increase the likelihood that a student will be diagnosed with ADHD; correct answer: true; inaccuracy: 68.9%), and have less knowledge of the prevalence of ADHD (e.g. Approximately 5% Korean school-aged students have ADHD; correct answer: true; no information rate: 56.7%). Moreover, their level of knowledge differs depending on ADHD-related experiences (e.g. whether training on ADHD has been provided in university). When compared with German pre-service teachers' situation, the results of this research were remarkably similar to those from the Korean pre-service teachers' sample. In conclusion, this study emphasized the importance of ADHD-related experiences, which can be a positive outlook on how to improve pre-service teachers' accurate knowledge of ADHD. The more such experiences pre-service teachers have, the higher the level of their knowledge of ADHD will be. These experiences can help 57 ISSN 1392-639X E-ISSN 2351-6585
behavior of students with ADHD is perceived as abnormal behavior in comparison to individualistic cultures such as Germany (Hong, 2008; Lee & Witruk, 2016a) .
Students with ADHD in Korea attend regular classes (e.g. an inclusion setting). However, this inclusion setting seems to be challenging for students with ADHD to cope with the difficulties that they face with (Hwang & Evans, 2011; Jung & Choi, 2010) . Therefore, the success of students with ADHD in an inclusion classroom depends on how their teachers provide these students with appropriate education and support (Kos et al., 2006; Sharma, Forlin, Loreman, & Earle, 2006) , which, in turn, enables these students to adjust at school (Kang, Kim, & Yang, 2011; Lee & Witruk, 2016a) .
Teachers' Knowledge of ADHD
Teachers are considered to be influential people who are able to notice ADHD-related behavioral problems at school. Teachers with accurate knowledge of ADHD can provide students' parents with proper advice and make suggestions to parents to get professional assessment and treatment (Anderson, Watt, Noble, & Shanley, 2012; Kos et al., 2004) . Since pre-service teachers are very likely to have to manage students with ADHD, it is equally important for pre-service teachers to have correct knowledge of ADHD (Bekle, 2004; Kang et al., 2011; Lee et al., 2015; Sharma et al., 2006) .
Comparison between in-service and pre-service teachers' knowledge of ADHD revealed contradictory results. For example, Kos et al. (2004) investigated Australian inand pre-service teachers' knowledge of ADHD and found that in-service teachers had a higher level of knowledge compared to pre-service teachers, similar to those reported by Anderson et al. (2012) and Bekle (2004) . On the other hand, Jerome et al. (1999) found no significant differences between Canadian in-and pre-service teachers. Overall scores for both in-and pre-service teachers were very similar and found no significant improvement in the knowledge of pre-service teachers compared to in-service teachers, similar to the Australian sample of Murray (2010) .
In-service sample. In-service teachers' knowledge of ADHD has been consistently investigated in many countries, for instance, in the USA (Jerome, Gordon, & Hustler, 1994; Sciutto, Terjesen, & Frank, 2000) , Australia (Kos, 2004; Murray, 2010) , Germany (Döpfner, 2003; Schmiedeler, 2013) , and Korea (Kang et al., 2011; Lee & Witruk, 2016b) . Sciutto et al. (2000) were the first to investigate American primary school teachers' knowledge of ADHD using the Knowledge of Attention Deficit Disorders Scale (KADDS, a yes/no/don't know format: accuracy: 47.8 %). Unlike previous knowledge assessments (a yes/no format that gives teachers a 50 % chance of guessing the answers), this format reduced the chance of guessing the answer and has been adopted in many countries.
In 2011, Kang et al. (2011) analyzed 204 Korean elementary school teachers' knowledge of ADHD using KADDS (Sciutto et al., 2000) . The average of their knowledge scope was 53.3%. No evidence was found about what teachers know incorrectly (inaccuracy) or do not know (no information rate) about ADHD. As for specific knowledge in terms of correct responses, 48.9 % of teachers correctly understand ADHD characteristics (e.g. "Children with ADHD are more distinguishable from normal children in a classroom setting than in a free play situations"; correct answer: yes), 59.3% of teachers were found to correctly know the symptoms/diagnosis (e.g. "ADHD children often fidget or squirm in their seats"; correct answer: yes), and 54.3% of teachers correctly knew its treatment/ management (e.g. "Parent and teacher training in managing an ADHD child are generally effective when combined with medication treatment"; correct answer: yes).
A similar research was conducted in Germany. Schmiedeler (2013) investigated 353 primary and secondary school teachers using KADDS (Sciutto et al., 2000) . 54.2% of teachers' knowledge was found to be correct (accuracy), 16.9% of teachers were found to believe information that was wrong (inaccuracy), and 28.8% of teachers had no information (no information rate). As for specific knowledge of correct responses, 43.9% of teachers correctly knew ADHD characteristics (e.g. "It is possible for an adult to be diagnosed with ADHD"; correct answer: yes), 72.6% of teachers correctly knew the symptoms/diagnosis (e.g. "ADHD children are frequently distracted by extraneous stimuli"; correct answer: yes), and 53.1% of teachers correctly knew the treatment/management (e.g. "If an ADHD child is able to demonstrate sustained attention to video games or TV for over an hour, that child is also able to maintain attention for at least an hour of class or homework"; correct answer: no).
To speak of cross-cultural findings, Jerome et al. (1994) tested elementary school teachers for their knowledge of ADHD (with a true/false format) in America and Canada. The total accuracy of American teachers was 77%, whereas that of Canadian teachers turned out to be 78%. More currently, Lee and Witruk (2016b) investigated Korean and German primary and secondary school teachers' knowledge of ADHD (in a true/false/ don't know format). The total accuracy of Korean teachers was found to be 77%, whereas that of German teachers was 74.52%. The research results revealed a small but significant difference between the two countries in their knowledge of ADHD. Korean teachers' knowledge was limited but significantly higher than that of German teachers.
Numerous studies found positive relations between teachers' knowledge and experiences related to ADHD. Teaching experience with students having ADHD has an impact on their knowledge (Bekle, 2004; Kos et al., 2004; Sciutto et al., 2000) . Teachers who participated in the ADHD-related training were observed to have greater knowledge than those with less or no such experience (Jerome et al., 1994; Lee & Witruk, 2016b; Murray, 2010) . A personal experience of ADHD (e.g. teachers with family members, relatives or friends having ADHD) was found to be positively related to teacher's knowledge of ADHD (Blume-D' Ausilio, 2005; Schmiedeler, 2013) .
Studies on the link between teachers' experience and knowledge of ADHD showed contradictory findings. No significant relationship was found between the years of general teaching experience and teachers' knowledge of ADHD (Blume-D' Ausilio, 2005; Kos et al., 2004; Ohan, Cormier, Hepp, Visser, & Strain, 2008; Schmiedeler, 2013) . As
Ugdymo psichologija / 2017, t. 28 Straipsniai for ADHD-related experiences, Murray (2010) found no significant difference between teachers' experience of working with students having ADHD and their ADHD-related knowledge, which was also confirmed by Kang et al. (2011) and Schmiedeler (2013) . Similarly, Bekle (2004) found no significant relationship between teachers' experience of learning about ADHD management skills and their knowledge.
Pre-service sample. Although a number of studies have consistently investigated in-service teachers' knowledge of ADHD (e.g. Lee & Witruk, 2016b) , only a handful has researched pre-service teachers (e.g. Lee et al., 2015) . Lee et al. (2015) assessed 234 German pre-service teachers' knowledge of ADHD (in a true/false/don't know format). The total accuracy (correct responses) was found to be 51.60%, whereas inaccuracy (incorrect responses) made up 21.60%, and no information rate ('not known' responses) was 25.80 %. The results of Lee et al.'s research (2015) were a little lower compared to the previous German in-service sample (Lee & Witruk, 2016b) . The most correctly answered item of German pre-service teachers was ADHD characteristics: "Students from any walk of life can have ADHD" (correct answer: true), which was also confirmed by Kos et al. (2004) . On the other hand, they showed misperception in terms of an ADHD subtype: "A student who is not over-active, but fails to pay attention, can have ADHD" (correct answer: true), which was contradictory to the previous studies of the in-service sample (Sciutto et al., 2000; Schmiedeler, 2013) . German pre-service teachers had less information regarding the prevalence of ADHD: "Approximately 5% of German school-aged students have ADHD" (correct answer: true). This result could be a good point to have in mind as pre-service teachers do not yet know enough about ADHD but still have an opportunity to learn the ADHD epidemiology through university education or the curriculum. Lee et al. (2015) investigated German pre-service teachers' knowledge of ADHD by making differentiations based on the following four selected variables: (a) pre-service teachers' current major, either primary or secondary education at university (further: future school type); (b) pre-service teachers' current year of studies, either the third and fourth year of a Bachelor programme (further: study progress); (c) whether training on ADHD has been provided in university (further: university education) ; and (d) whether participants have personal experience in relation to ADHD (further: personal experience).
The findings of the study by Lee et al. (2015) demonstrated that (a) pre-service teachers majoring in special education had a significantly higher level of knowledge of ADHD than those in primary education, (b) no significant difference was observed between pre-service teachers in their lower year of studies and higher year of studies, (c) pre-service teachers who learned about ADHD management skills during their university training showed a significantly higher level of knowledge than those without such experience, and (d) no significant difference was found between pre-service teachers with and without personal experience.
Studies have consistently reported that pre-service teachers have less opportunities to learn about ADHD at the university level (Jerome, Washington, Laine, & Segal, 1999; Kang et al., 2011; Lee et al., 2015) and that they express a high degree of interest in par-
Ugdymo psichologija / 2017, t. 28 Straipsniai ticipating in additional training on ADHD after graduation (Bekle, 2004; Bussing et al., 2002; Lee, 2017; Lee & Witruk, 2016b) . It should be investigated as to how pre-service teachers' intentions of participating in in-service ADHD training (further: intended training) relate to the impact on their knowledge of ADHD.
The Current Study
The aim of this study was to investigate Korean pre-service teachers' knowledge of ADHD and to compare the results with the earlier German pre-service sample (Lee et al., 2015) . Five variables (a: future school type, b: study progress, c: university education, d: intended training, and e: personal experience) were selected based on the previous research findings and then compared by differentiating between the sub-groups. The following research questions (RQ) were addressed in this study:
• RQ 1. Which particular facts are 'correctly known' or 'incorrectly known' and 'not known' by Korean pre-service teachers? • RQ 2. Does Korean pre-service teachers' knowledge on ADHD differ according to the selected variables? • RQ 3. With reference to RQ 1 and RQ 2, are there any differences between the Korean and the German samples?
Methods

Participants
441 Korean pre-service teachers (137 males, 304 females) who were in Years 3 and 4 of a four-year Bachelor degree programme and Master students in their final year of a two-year Master programme from Seoul Special City and North Chungcheong province participated in this research. The age of pre-service teachers ranged from 18 to 30 years (M age = 23.63, SD = 1.33) (see Table 1 ). Kos et al. (2004) developed an ADHD-knowledge questionnaire (in a true/false/don't know format) based on Sciutto et al. (2000) and Jerome et al. (1994) . In 2016, Lee and Witruk modified the questionnaire compiled by Kos et al. (2004) to investigate Korean and German in-service teachers' knowledge of ADHD. For this current study, the same questionnaire written by Lee and Witruk (2016b) was used with a slight modification for the Korean pre-service sample.
Survey Instrument
Knowledge of ADHD. The questionnaire consisted of 22 items (in a true/false/don't know format) to assess what pre-service teachers correctly know (accuracy), incorrectly know (inaccuracy), and do not know (no information) about ADHD. The possible range of scores was from 0 to 44 points ('correctly known': 2 points; 'incorrectly known': 1 point;
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'not known': 0 point). Higher scores reflect a higher level of knowledge of ADHD. The internal consistency of the study by Lee and Witruk (2016b) was 0.745, and that of this current study was 0.741. Note.* = Five selected variables. a Future School Type = Current major, either primary or secondary education at the university. b Study progress = Current year of studies: either the third and fourth year of a Bachelor programme or the second year of a Master programme.
c University Education = University education or curriculum involved developing skills to manage students with ADHD.
d Intended Training = the intention of participating in ADHD training after graduation. e Personal Experience = Private experience with ADHD such as a family member, friend or relatives who have been diagnosed with ADHD.
Characteristics. Four items were included to investigate pre-service teachers' demographics (gender, age, future school type, and study progress). Three more items were then added in terms of their ADHD-related experiences (university education, intended training, and personal experience of ADHD) (see a more detailed description of the study variables in Note of Table 1) .
Data Collection
This current study was carried out in Korea from January to March in 2015. The author contacted two professors from the Korean University of Education and the Kyunghee
Ugdymo psichologija / 2017, t. 28 Straipsniai University, as well as six in-service teachers in charge of the training practice 2 to request cooperation. The data were collected from pre-service teachers who were willing to participate in this study. The questionnaire was filled in after their class or at home and returned the following week.
Data Analysis SPSS 22.0 was used to answer the research questions. A frequency analysis was conducted to examine the accuracy of the coding data and the coding error, and any cases with missing values (n = 126) were excluded from the analysis (i.e., listwise deletion). Finally, frequency analyses and mean analyses were applied to answer the research questions.
Results
Knowledge of ADHD (RQ 1)
As shown in Table 2 , the average of Korean pre-service teachers' knowledge of ADHD is rather low (42.28%), and their misperception (24.70%) and no information rates (33.02%) are still high. A frequency analysis was used to investigate what pre-service teachers know correctly or incorrectly, as well as to find out about a complete lack of information about ADHD. Table 2 presents Korean pre-service teachers' responses as well as a division of each item (characteristics, cause, and general knowledge of ADHD) (from Murray, 2010) and criteria of the data analysis (e.g. high, rather low).
Correctly known. "Students from any walk of life can have ADHD" (correct answer: true) and "ADHD affects male students only" (correct answer: false) turned out to be the most correctly answered items. The correct rate of knowledge of ADHD was 79.8 % and 74.4 % ('high'), respectively.
Incorrectly known. "Family dysfunction can increase the likelihood that a student will be diagnosed with ADHD" (correct answer: true) and "Students with ADHD cannot sit still long enough to pay attention" (correct answer: false) turned out to be the most incorrectly answered items. The incorrect rate of this knowledge was 68.9% and 55.6% ('rather high'), respectively. Not known. "ADHD is caused by too much sugar in the diet" (correct answer: false) and "Approximately 5% of Korean school-aged students have ADHD" (correct answer: true) were the items that were most frequently answered to as 'not known'. The 'notknown' rate was 58.7% and 56.7% ('rather high'), respectively.
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Knowledge of ADHD with Selected Variables (RQ 2)
Several mean analyses were conducted to compare pre-service teachers' knowledge of ADHD based on five selected variables.
As shown in Table 3 , neither future school type nor study progress was found to have a significant difference between the sub-groups. As for the future school type, no significant group difference was noticed between pre-service teachers majoring in primary school teaching and secondary school teaching. As for study progress, no significant group difference was found among the following three selected groups: (a) Year 3 of Bachelor programme, (b) Year 4 of Bachelor programme, and (c) Year 2 of Master programme.
On the other hand, their ADHD-related experiences (university education, intended training, and personal experience) have a significant impact on their knowledge of ADHD. First, a significant difference was found between pre-service teachers who had acquired ADHD management skills at their university compared to those who had no such experience. Second, a significant difference was noticed between pre-service teachers who were interested in participating in additional ADHD training after graduation compared to those with no such intention. And third, a significant difference was also observed between pre-service teachers with personal experience of ADHD compared to those without any such experience. 
Comparison with the German Pre-service Sample (RQ 3)
The findings of each research question (RQ) were then compared with the previous German study conducted by Lee et al. (2015) who had adapted the same instrument for the German pre-service sample.
Knowledge of ADHD (RQ 1 comparison). German pre-service teachers (51.60%) reported higher accuracy compared to the Korean sample (42.28%). On the other hand, the sample of Korean pre-service teachers showed higher inaccuracy (24.70%) as well as no information rate (33.02%) compared to the German sample ('incorrectly known': 21.60% and 'not known': 25.80%). Table 4 presents particular facts of 'correctly known' (accuracy), 'incorrectly known' (inaccuracy), and 'not known' (no information rate) knowledge items of the Korean and the German pre-service samples.
As for the responses 'correctly known', both Korean and German pre-service teachers knew ADHD characteristics correctly ("Students from any walk of life can have ADHD"; correct answer: true; accuracy in Korea: 79.8% and Germany: 98.7%).
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As for the responses 'incorrectly known', Korean pre-service teachers showed misperception of ADHD regarding the cause of this disorder ("Family dysfunction can increase the likelihood that a student will be diagnosed with ADHD"; correct answer: true; inaccuracy: 68.9 %). German pre-service teachers, on the other hand, had incorrect information about the characteristics of ADHD (especially its subtypes: "A student who is not over-active but fails to pay attention can have ADHD"; correct answer: true; inaccuracy: 68.8%).
As for the responses 'not known', Korean pre-service teachers did not know the cause of this disorder ("ADHD is caused by too much sugar in the diet"; correct answer: false; no information rate: 58.7%). German pre-service teachers had no information about the prevalence of ADHD ("Approximately 5% of German school-aged students have ADHD"; correct answer: true; no information rate: 61.0%).
Knowledge of ADHD with selected variables (RQ 2 comparison). Both similarities and differences were observed between Korean and German pre-service teachers.
To speak of similarities, pre-service teachers' study progress and their university education were found to be similar in both countries. No significant differences were noticed between pre-service teachers by study progress. On the other hand, a significant difference was found between pre-service teachers who had acquired ADHD management skills at their university and those with no such experience (through their university education).
Analysis of the differences between the two countries revealed contradictory results based on pre-service teachers' future school type and personal experience. While no significant group difference was observed between Korean pre-service teachers majoring in primary and secondary education (future school type), German pre-service teachers majoring in special education had a significantly higher level of knowledge compared to those majoring in primary education (study progress). In addition, a significant difference was found between Korean pre-service teachers with a personal experience of ADHD compared to those with no such experience, whereas no significant difference was noticed in the German pre-service sample (personal experience).
As for intended in-service training, a significant difference was found between Korean pre-service teachers who intended to participate in in-service training compared to those without such an intention. In the German sample, Lee et al. (2015) did not investigate this issue.
Discussion
This study aimed at investigating Korean pre-service teachers' knowledge of ADHD and comparing it with the findings of the previous study conducted in Germany (Lee et al., 2015) . The summary of the research findings are as follows:
Ugdymo psichologija / 2017, t. 28 Straipsniai 1. Korean pre-service teachers correctly know ADHD characteristics but their knowledge of the cause of ADHD is incorrect, and they have less information about the prevalence of ADHD in comparison to the German sample. 2. Korean pre-service teachers' knowledge differs depending on ADHD-related experiences, which also has a significant impact on their knowledge of ADHD. 3. When compared with German pre-service teachers, the results were remarkably similar to those from the current Korean pre-service sample (except for the knowledge item 'incorrectly known').
Knowledge of ADHD (RQ 1 Findings)
Korean pre-service teachers' knowledge is rather low (42.28%), and their misperception (24.70%) and no information rates (33.02%) are still high. This result is consistent with the previous studies that found that in-service teachers have a significantly higher level of knowledge compared to pre-service teachers (Anderson et al., 2012; Bekle, 2004; Kos et al., 2004) . However, these results should be interpreted with caution. Although a true/false/don't know format was used in this study, it still leaves a 33/33/33 chance of guessing the correct answer (cf. a true/false question: the guessing rate is 50/50). Thus, if pre-service teachers are not willing to admit their lack of knowledge, they might choose to answer either 'true' or 'false' (with a 50/50 chance), instead of 'don't know.'
Korean pre-service teachers know ADHD characteristics correctly, having in mind that they are familiar with ADHD as far as its initial concept goes. On the other hand, they were found to have either misperception or no information about ADHD in terms of its prevalence rate and cause. This finding supports the previous studies of in-service sample (Kos, 2004; Murray, 2009; Ohan et al., 2008) that reported that teachers often have misperception of ADHD causes and treatment. Since pre-service teachers are often university students preparing to become teachers, they still have time and opportunities to change their misperception as well as obtain some new information about ADHD.
Korean pre-service teachers' knowledge of ADHD is significantly lower than that of in-service teachers, with gaps of the in-and pre-service samples being approximately 30% (in-service teachers: 77% and pre-service teachers: 42.28%). These results can be a crucial point for pre-service teachers to continuously study about ADHD to improve their knowledge and prepare themselves to manage students with ADHD in the future inclusive classroom.
Knowledge of ADHD with Selected Variables (RQ 2 Findings)
From five selected variables, Korean pre-service teachers' ADHD-related experiences (university education, intended training, and personal experience) turned out to have a significant relationship with their knowledge of ADHD compared to their future school type and study progress. However, these results should be interpreted with caution. In this study, only one yes or no question was asked of each ADHD-related experience
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Despite the above-mentioned limitations, the importance of ADHD-related experiences is highlighted in this study, which can be a positive outlook on how to improve pre-service teachers' knowledge of ADHD.
First, through university education -Korean pre-service teachers who acquired ADHD management skills during their university studies showed a significantly higher level of knowledge compared to those without such education. This finding was contradictory to the previous findings (Anderson et al., 2012; Armitage & Conner, 2001; Murray, 2010) which reported that pre-service teachers with learning experience regarding ADHD at their university had no significantly deeper knowledge compared to those without such experience. This finding can be interpreted in the following way: even though less than 50% of Korean pre-service teachers had an opportunity to learn about ADHD at their university, the effectiveness of their university education seems to be higher. It can be assumed that the more ADHD management skills pre-service teachers acquire at their university, the higher the level of their knowledge of ADHD will be. Thus, the importance of university education can never be overemphasized for pre-service teachers to gain correct knowledge of ADHD. Future studies should evaluate the current university curriculum in terms of skills offered for managing students with ADHD to modify or enhance information about ADHD as well as management skills for these students.
Second, through intended training -Korean pre-service teachers with an intention of participating in ADHD training after graduation had a significantly higher level of knowledge of ADHD compared to those without such an intention. This finding is consistent with the previous studies (Bekle, 2004; Jerome et al., 1999; Lee, 2017) which reported that pre-service teachers had great intentions of participating in ADHD training when they become teachers. In this study, about 80% of Korean pre-service teachers shared intentions of participating in ADHD workshops or seminars when they become teachers, which could explain their accurate knowledge of ADHD as well as prevention of misperception and no information about ADHD. It would appear necessary to investigate how pre-service teachers' intentions of participating in in-service ADHD training could relate to as well as have an impact on their knowledge of ADHD.
Third, through personal experience -pre-service teachers with a personal experience of ADHD were found to have a significantly higher level of knowledge of it compared to those without any such experience. Blume-D' Ausilio (2005) and Schmiedeler (2013) support this theory. Since pre-service teachers have not yet gained any experience in managing students with ADHD in the classroom, this personal experience can be an influential factor that allows them to gain ADHD-related experience prior to teaching, for instance, through volunteer work for an ADHD summer camp during university breaks
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Unlike ADHD-related experiences (university education, intended training, and personal experience), pre-service teachers' future school type and study progress were not significantly related to their knowledge of ADHD. Hence, caution should be taken when interpreting these findings as follows:
As for future school type, no previous studies were found to have compared primary and secondary pre-service samples. Only one in-service sample study was carried out by Lee and Witruk (2016b) which noticed no significant difference between primary and secondary in-service teachers' knowledge of ADHD. Since most of the students with ADHD go from primary school to secondary school in Korea (e.g. high school and university) (Kim et al., 2013; Lee, 2017) , precise ADHD knowledge is necessary not only for primary school teachers but for secondary school teachers, too. To date in Korea, children with ADHD and their teachers focus more on ADHD research and take a greater interest in studies on adolescents having ADHD.
As for study progress, no significant difference was observed among pre-service teachers in Year 3 or 4 of their undergraduate studies or Year 2 of their Master programme, in terms of their ADHD-related knowledge. This result is contradictory to the findings of Canu and Mancil (2012) who reported that pre-service teachers in higher years of their studies had a higher level of knowledge of ADHD compared to those being in lower years. Since the participants of this study are in relatively higher years of their studies (almost their final year of a Bachelor or Master programme), the gap between their year of studies seems small. Future studies should investigate the improvement of pre-service teachers' knowledge from first to final years of studies. Longitudinal studies could be the key to investigating how pre-service teachers' ADHD-related knowledge develops throughout their education period.
Comparison with the German Pre-service Sample (RQ 3 Findings)
In this section, the German pre-service sample from the previous study by Lee et al. (2015) is compared with the results of this study to discuss the findings or research questions 1 and 2.
Knowledge of ADHD (RQ 1 comparison). The results about the overall accuracy of ADHD-related knowledge showed some difference between the Korean and German pre-service samples. German pre-service teachers' accuracy (51.60%) was higher than that of the Korean sample (42.28%). Pre-service teachers in both countries were found to not know about ADHD more than they incorrectly knew about it. For practical purposes, learning new information might be easier than modifying wrong information. This means that both Korean and German pre-service teachers still have an opportunity to work out how to manage these students in the classroom at their current university.
When compared to German pre-service teachers' specific knowledge of ADHD, the results were remarkably similar to those from the present Korean pre-service sample (excluding 'incorrectly known') as follows:
With regard to correct responses, both Korean and German pre-service teachers correctly understood ADHD characteristics. This result implies that pre-service teachers in both countries have no prejudices against students with ADHD based on their social status and gender, confirming the results of Lee at al. (2015) .
As for incorrect responses, Korean pre-service teachers incorrectly answered about the cause of this disorder, whereas German pre-service teachers had the greatest misperception of ADHD characteristics (especially, the subtypes of ADHD). These findings need to be carefully examined. Since Korea belongs to a more collectivistic culture, the misperception of family-related issues could have a more negative impact on the Korean cultural perspective. As for German pre-service teachers, they need to be re-educated as regards the fundamental knowledge of ADHD symptoms to change their current misperception.
As far as 'not known' responses are concerned, both Korean and German pre-service teachers have no information related to the prevalence of ADHD. The result could be a good point indicating that pre-service teachers do not yet know about the prevalence of ADHD, but still have a chance to learn about the theoretical background of ADHD (e.g. prevalence, diagnosis).
Since pre-service teachers will be influential people who will have to identify ADHD-related behavior in the future and refer such students to professionals for further diagnosis and treatment (Döpfner, 2003 Murray, 2010; Ohan et al., 2008) , their knowledge of ADHD should not be ignored. Therefore, it is proposed that further investigations are conducted on pre-service teachers' knowledge of ADHD in other cultures so that pre-service teachers have confidence to manage students with ADHD in their future classrooms.
Knowledge of ADHD with selected variables (RQ 2 comparison). The results of the research show both similarities and differences between Korean and German pre-service teachers.
As for future school type, no significant group difference was found between primary and secondary education in Korea. In the German sample, on the other hand, a significant difference was observed. German pre-service teachers majoring in special education had a significantly higher level of this knowledge compared to those majoring in primary education. This reinforces the findings of Lee et al. (2015) who found that pre-service teachers majoring in special education (in Germany) seem to have learned more about ADHD during their studies at university compared to those majoring in primary and secondary education. Since this study did not investigate Korean pre-service teachers majoring in special education, further studies should investigate Korean special education samples and compare them to the German ones.
As for study progress, no significant group difference was noticed between pre-service teachers in a lower semester and those in a higher semester (or Master studies) for both
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Korean and German samples, which is contradictory to the findings of Canu and Mancil (2012) . These results can be interpreted either positively or negatively. From a positive perspective, pre-service teachers learn about ADHD in their lower semesters and have a similar level of knowledge compared to pre-service teachers in higher semesters. From a negative perspective, on the contrary, pre-service teachers in higher semesters should have a higher level of knowledge (since they have learned more about ADHD at university) compared to pre-service teachers in lower semesters. These findings ask for conducting further investigations in greater detail to confirm the two assumptions above.
As for university education and intended training, significant differences were found between pre-service teachers with and without the two mentioned variables in both Korean and German samples. These results emphasize the importance of university education as well as intended ADHD training, which can influence teachers' knowledge of ADHD. Development of effective ADHD pre-service training programmes at university (pre-service level) is suggested, as well as implementation of these programmes at the in-service level is needed.
As regards personal experience, a significant difference was noticed between pre-service teachers with and without ADHD-related experience for the Korean sample, but not for the German one. Since German in-service teachers' personal experience of ADHD was positively related to their knowledge of ADHD (Schmiedeler, 2013) , an investigation of the group differences between German in-service and pre-service teachers could be beneficial in the future.
Implications, Limitations, and Recommendations
Implications. Pre-service teachers' accurate knowledge of ADHD (e.g. its characteristics and cause) can be the first step to teach and manage students with ADHD in their future classrooms, which, in turn, can enhance pre-service teachers' confidence in managing such students without hindrance. On the other hand, if pre-service teachers know incorrectly or do not know about ADHD and students with ADHD, they will neither be able to manage such students effectively nor will they be able to refer these students to professionals (e.g. psychologists, doctors) for a diagnosis or treatment. Therefore, it is necessary to provide theoretical and practical training through a university programme and curriculum. This training can be a crucial factor for future teachers to teach and manage students with ADHD effectively.
Limitations and Recommendations. First, the majority of the samples were pre-service teachers from two universities (the Korean University of Education and the Kyunghee University). It is recommended collecting data from other universities so that the results could be better transferable with participants being from all Korea. Second, other types of pre-service teachers (e.g. university students majoring in special education) should be investigated and compared to primary and secondary school pre-service teachers in the future. Third, qualitative methodology such as ground theory could help in under-
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Ugdymo psichologija / 2017, t. 28 Straipsniai standing pre-service teachers' specific knowledge of ADHD in greater detail. Fourth, it is the interval variables rather than the dichotomous variables that are suggested for the analysis of ADHD-related experiences. The interval variables will represent more detailed and abundant results of the research findings.
Conclusion
Three significant findings from this current study are as follows: Korean pre-service teachers' knowledge of ADHD is rather low but they can still improve their knowledge through ADHD-related experiences. In addition, the results of the study were notably similar to the German pre-service sample. These findings suggest some important points for pre-service teachers (for both Korean and German ones) in an attempt to look for opportunities to gain more experience of ADHD in their daily life, for instance, by taking courses on ADHD at university or meeting people with ADHD in their surroundings. These efforts can be fundamental for pre-service teachers to acquire correct knowledge of ADHD, which, in turn, will help them prepare themselves to manage students with ADHD within an inclusion setting in the very near future.
This study can be the first step towards understanding Korean pre-service teachers' knowledge of ADHD by comparing it with the German in-service sample. This study can also be regarded as a preliminary resource for modifying university education to provide pre-service teachers with greater opportunities to learn about ADHD and to successfully apply correct knowledge in their future classrooms when being prepared to manage future students with ADHD.
